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(5?) A public telephone system includes a plurality 
of public telephone sets and a center apparatus. 
Each public telephone set includes a memory 
for storing a current tariff table used in the 
speech communication service and a revised 
tariff table including the tariff information from 
the center apparatus, a first timepiece unit for 
setting the time information from the center 
apparatus to perform a time counting oper- 
ation, a first data memory for storing the change 
time information from the center apparatus, a 
determining unit for determining whether a cur- 
rent time counted by the first timepiece unit 
reaches a change time stored in the first data 
memory at a time of call originating, and a tariff 
processing unit for referring to the current tariff 
table in the memory to perform the tariff proces- 
sing when the current time does not reach the 
change time and referring the revised tariff 
table in the memory as the current tariff table to 
perform the tariff processing when the current 
time reaches the change time on the basis of an 
output from the determining unit 
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Background of the Invention 

The present invention relates to a public tele- 
phone system comprising a public telephone set (to 
be referred to as a telephone set hereinafter) and a 
center apparatus, in which a tariff table of the tele- 
phone set is revised by cariff change designation from 
the center apparatus. 

To change tariffs in a conventional public tele- 
phone system of this type, data such as tariffs to be 
revised or corresponding teleohone numbers is con- 
verted into OTMF (Dual Tone Multi Frequency) sig- 
nals ana transmitted from a center apparatus to each 
telephone set at a predetermined time for change. 
Each telephone set receives and stores these tariff 
data in an internal memory. At the same time, subse- 
quent speech communication in each telephone set is 
charged in accordance with tariff data of a new tariff 
system. 

In the conventional public telephone system, 
when the time for change of the tariffs is reached, the 
tariff data to be revised is transmitted from the center 
apparatus to each telephone set. In this case, since 
the center apparatus must transmit the tariff data to 
a large number of telephone sets, the telephone sets 
cannot be simultaneously changed to a new tariff sys- 
tem. Therefore, during change operation of the tariffs, 
speech communication in a given telephone set is 
charged in accordance with the new tariff system 
while that in another telephone is charged in accor- 
dance with the old tariff system. 

Summary of the Invention 



It is an object of the present invention to provide 
a public telephone system for simultaneously chang- 
ing the tariff system for a large number of telephone 
sets. 

In order to achieve the above object, there is pro- 
vided a public telephone system comprising a plural- 
ity of public telephone sets for performing tariff proc- 
essing as tariff payment processing for a speech 
communication service in accordance with tariff data 
obtained on the basis of a calling dial number, and a 
center apparatus for transmitting time information, 
revised tariff information, and change time informa- 
tion to the public telephone sets through a telephone 
line, each of the public telephone sets comprising 
memory means for storing a current tariff table used 
in the speech communication service and a revised 
tariff table constituted by the tariff information from 
the center apparatus, first timepiece means for set- 
ting the time information from the center apparatus to 
perform a time counting operation, a first data mem- 
ory for storing the change time information from the 
center apparatus, determining means for determining 
whether a current time counted by the first timepiece 
means reaches change time stored in the first data 



memory at the time of a call originating operation, and 
tariff processing means for referring to the current tar- 
iff table in the memory means to perform the tariff 
processing when the current time does not reach the 
5 change time and referring the revised tariff table in 
the memory means as the current tariff table to per- 
. form the tariff processing when the current time 
reaches the change time on the basis of an output 
from the determining means. 

10 

Brief Description of the (Drawings 

Fig. 1 is a block diagram showing a public tele- 
phone set constituting a public telephone system 
15 according to an embodiment of the present inven- 

tion; 

Fig. 2 is a block diagram showing a center appa- 
ratus constituting the public telephone system 
according to the embodiment of the present in- 
20 vention; 

Fig. 3 is a flow chart showing the operation of the 
center apparatus in Fig. 2; and 
Fig. 4 is a flow chart showing the operation of the 
public telephone set in Fig. 1 . 

25 

Description of the Preferred Embodiment 

Figs. 1 and 2 show a public telephone system ac- 
cording to an embodiment of the present invention. 
30 Fig. 1 shows a public telephone set 10 constituting a 
public telephone system, and Fig. 2 shows a center 
apparatus. Referring to Fig. 1. reference numeral 11 
denotes a call incoming detector circuit for detecting 
a call incoming to a telephone line (to be referred to 
35 as a line hereinafter) L;12. a ringer circuit connected 
to the call incoming detector circuit 11 to perform a 
call incoming operation and ringing in accordance 
with a call incoming signal; 1 3. a polarity signal detec- 
tor circuit for detecting the polarity of the line L which 
40 is caused by a response of a partner; 1 5, a DTMF re- 
ceiver circuit for receiving a DTMF signal as various 
data to the line L; 16. a forced release/DP output cir- 
cuit for forcibly releasing the loop of the line L and at 
the same time outputting a DP signal to the line L; 17, 
45 a speaking circuit having a transmitter T and a receiv- 
er R; 18, a DTMF output circuit for outputting a DTMF 
signal as a dial selection signal to the line L; 19, a 
warning pay tone output circuit for outputting a warn- 
ing pay tone when the prepaid balance becomes zero; 
50 20, a card unit for performing various processes for a 
prepaid card or the like storing prepaid value informa- 
tion and inserted to pay a tariff; 21, a display unit for 
displaying the balance information of the prepaid card 
or the like; 22. a keyboard including dial keys; 23. a 
55 relay driver circuit for driving a relay GS (not shown); 
24, a power supply unit for applying a power supply 
voltage to each part of the telephone set; 25, a con- 
troller for controlling the entire telephone set 10; 26A 
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and 253. electrically erasable and programmable £- 
-PROMs for alternately storing current and revised 
tariff tables; 27. a timepiece unit for counting the cur- 
rent time. Reference symbol HS1 and HS2 denote 
hook switches; and gs, a contact of the relay GS. 

The controller 25 has a memory 25a. a determin- 
ing unit 25b, a tariff processing unit 25c. and a tariff 
table setting unit25d. The memory 25a stores change 
time information and reference information repre- 
senting which one of the E : ?ROMs 26A and 268 is 
accessed as a current tariff tabie. The determining 
unit 25b determines whether the current time counted 
by the timepiece unit 27 reaches the change time 
stored in the memory 25a. The tariff processing unit 
25c refers to the current tariff table stored in the E- 
2?ROM 26A or 26B to read the tariff data and per- 
forms the tariff processing on the basis of the readout 
tariff data. The tariff tabie setting circuit 25d sets the 
revised tariff table in the E 2 PROM 26A or 263 on the 
basis of the reference information stored in the mem- 
ory 25a. The tariff data comprises an initial speech 
communication charge data and a speech communi- 
cation charge data per unit speech communication 
time or a speech communication time per unit speech 
communication charge data. Note that the memory 
25a may be prepared as memories for respectively 
storing the change time information and the reference 
information. 

When the change data of the time information 
and the tariff is transmitted as a OTMF signai from a 
center apparatus 30 (to be described later), the DTMF 
receiver circuit 1 5 in the telephone set 1 0 receives the 
change data, and the controller 25 sets the received 
change data in the timepiece unit 27 and the E 2 PROM 
26Aor 263. When the change time information of the 
tariff table is received from the center apparatus 30, 
the controller 25 stores the information in the memory 
25a. In the call originating operation, a prepaid card 
is inserted into the card unit 20 after an off-hook op- 
eration, and a dial number is input. The controller 25 
then selects, for example, whether the current tariff 
table stored in one of the E 2 PROMs 26A and 26B is 
referred to or a revised tariff table stored in the other 
one of the E 2 PROMs 26A and 26B is referred to as a 
current tariff table on the basis of the change time in- 
formation stored in the memory 25a. thereby deter- 
mining the tariff from the input dial number. 

Referring to Fig. 2, the center apparatus 30 is 
constituted by a line control unit 32 for performing call 
originating control and call incoming control for a line 
group 31. a display unit 33 for monitoring input infor- 
mation or the like and displaying various information 
during communication with the telephone sets, an in- 
put unit 34 such as a keyboard for inputting various 
information such as time information, tariff informa- 
tion, and change time information, a printer 35 for 
printing out information, a storage unit 36 for storing 
the tariff information and the change information from 



the input unit 34, a controller 37 for performing input 
processing of various information and communication 
control with the telephone sees, a timepiece unit 38 
for setting the current time by time information from 

s the input unit 34 to perform a time counting operation, 
and a power supDly unit 39. 

To change the tariff system for a large number of 
telephone sets. the center aoparatus 30 transmits 
time information to each telephone set to set time, 

70 and at the same time, transmits tariff data :o be 
changed to each teleohone set. The center apoaratus 
30 then transmits change time information represent- 
ing a timing for actually changing the tariff system to 
each telephone set Since the change time tnforma- 

75 tion is transmitted to eacn telephone set in advance, 
the tariff system for the telephone sets can be simul- 
taneously changed without any contradiction. 

Fig. 3 shows the operation of the center appara- 
tus 30, and more particularly the operation of the con- 

20 trailer 37 for transmitting the change data to each tel- 
ephone set at the time of revising the tariff system. 
More specifically, when the center apparatus 30 is 
powered on, and the controller 37 is started, the con- 
troller 37 detects input information by the operation of 

25 the incut unit 34 and sequentially determines 
"Change Time Set?" in step S100, 'Tariff Table Set?" 
in step S1 01 , and "Time Set?" in step S1 02 on the ba- 
sis of the detected information. 

If YES in "Time Set?" of step S102, the controller 

30 37 reads out the current time from the timepiece unit 
38 to form time information data in step S103, desig- 
nates the telephone set to be called in step S1 04, and 
atthe same time, starts remote setup for transmitting 
the time information to the telephone set to set the 

35 time in step SI 05. In this case, to set accurate time 
in the telephone set the time information to be set is 
corrected with a time required for transmission in ad- 
vance. When the information is to be sent to the next 
telephone set the flow returns to step S103. and the 

40 controller 37 reads out the latest time information 
from the timepiece unit 38 and transmits it 

If the input information from the input unit 34 rep- 
resents "Tariff Table Set? w , and the controller 37 de- 
termines to be YES in step S101, the controller 37 de- 

45 tects the input information from the input unit 34 in 
step S106 and forms new tariff data to change the 
designated tariff data in the current tariff table (tariff 
table) provided to each telephone set. The flow ad- 
vances to step 3104. and t~e controller 37 designates 

so the telephone set to be called in step S104. In step 
S105. the controller 37 performs the call originating 
operation to the designated telephone set and at the 
same time transmits the formed new tariff data to 
start remote setup. Upon completion of the remote 

55 setup, the next telephone set is repeatedly designat- 
ed, and the same tariff data is transmitted. 

If the input information from the input unit 34 rep- 
resents "Change Time Set?", and the controller 37 
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determines to be YES in step S100, the controller 37 
detects the input information from the input unit 34 to 
form "Year Month, Day" data as change time data for 
the current and revised tariff tables provided to each 
telephone set in step S1 07. The flow advances to step 

5104, and the controller 37 designates the telephone 
set to be called, and at the same time transmits the 
formed change time data to start remote setup in step 

5105. Upon completion of the remote setup, the next 
telephone set is repeatedly designated, and the same 
change time data is transmitted. When the change 
time data is transmitted to each telephone set, the tel- 
ephone set determines, for example, the timing for 
changing the current tariff table to the revised tariff ta- 
ble on the basis of this change time when the tariff 
during speech communication is calculated. 

Fig. 4 shows the operation of the controller 25 in 
the telephone set 10 responding to the operation of 
the center apparatus 30. In a starting state, the con- 
troller 25 consistently monitors outputs from the hook 
switch HS2 to detect an off-hook state for call originat- 
ing operation (step S200) and at the same time, con- 
sistently monitors outputs from the call incoming de- 
tector circuit 11 to detect call incoming. When a call in- 
coming signal from the center apparatus 30 is detect- 
ed by the call incoming detector circuit 11 , the control- 
ler 25 drives the relay driver circuit 23 to operate the 
relay GS to close the relay contactgs, thereby forming 
a station loop. When the controiler 25 determines to 
be YES in "Remote Setup?" of step S201 after a con- 
trol signal is received from a caller through the line L 
the controller 25 receives data from the center appa- 
ratus 30 in step S202 and determines the type of the 
received data in steps S203. S204, and S205. 

If the received data is time information represent- 
ing time setting, and the controiler 25 determines to 
be YES in step S205, the controller 25 sets the des- 
ignated time from the received time information to the 
timepiece unit 27 in step S206. If the received data 
represents the tariff table setting data, and the con- 
troller 25 determines to be YES in step S204. the tariff 
table setting unit 25d sets the received data to the re- 
vised tariff table in step S207, That is, when the cur- 
rent tariff table is stored in the E 2 PROM 26A on the 
basis of the correlation information stored in the mem- 
ory 25a, the received data is set in the E 2 PROM 268 
as the revised tariff table. At this time, the controller 
25 stores correlation information between the E* 
2PROMs26Aand26B and the current and revised tar- 
iff tables in the memory 25a. If the received data is 
change time setting information, and the controller 25 
determines to be YES ;n step S203, the controller 25 
sets the change time for the current and revised tariff 
tables in the memory 25a in step S208. 

As described above, after the change time of the 
tariff is set in the telephone set 10, and an off-hook 
operation is performed for call originating, the con- 
troller 25 detects this operation through the hook 



switch HS2 to determine to be YES in "Off-Hook Call- 
Originating Operation?" of step 3200, In this case, the 
controiler 25 receives the prepaid card inserted into 
the card unit 20 in step S21 0. At the same time, if the 
5 received prepaid card is normal and stores value in- 
formation, the controller 25 allows diai input in step 
S211. Subsequently, the controller 25 performs the 
dial input processing of dial information from the key- 
board 22 in step S212 and drives the forced re- 
10 lease/DP output circuit 1 6 to output a DP signal to the 
line L. On the other hand, the controiler 25 retrieves 
the tariff table to calculate the autonomously charged 
tariff data on the basis of the input dial number. 
Before the tariff table retrieval, the determining 
15 unit 25b reads out the time information of the time- 
piece unit 27 to determine whether the current time 
reaches the change time for the tariff table stored in 
the memory 25a in step S21 3. If the current time does 
not reach the change time, the tariff processing unit 
20 25c reads out the current tariff table in the E 2 PRCM 
26A on the basis of the correlation information be- 
tween the tariff table stored in the memory 25a and 
the E'PROM. On the other hand, if the current time 
reaches, the change time, the tariff processing unit 
25 25c performs tariff retrieval using the revised tariff ta- 
ble stored in the E 2 PROM 26B as the current tariff ta- 
ble on the basis of the correlation information in step 
S215. In step S216, the controller 25 determines 
whether or not tariff is determined. If the tariff is not 
30 determined because of the short digits of the input 
dial number, the flow returns to step S212 to perform 
the diai input processing again, and the dial signal 
continues to be output to the line L. 

If a dial number having a predetermined number 
35 of digits is input, and the controller 25 determines to 
be YES in "Determine Tariff?" of step S212, the tariff 
processing unit 25c determines whether a balance 
corresponding to the tariff based on the input dial 
number remains in the inserted prepaid card, i.e.. "Ef- 
40 fective Balance?" in the prepaid card in step S217. If 
the input dial number represents, for example, long- 
distance speech communication, and no balance cor- 
responding to this tariff is determined to remain in the 
prepaid card, the flow advances to step S225 to re- 
45 turn the prepaid card. 

On the other hand, if an effective balance re- 
mains in the prepaid card, and the controller 25 de- 
termines to be YES in step S21 7, the controller 25 de- 
termines "End Of Dial?" in step S218. If YES in step 
so S218, a partner telephone set is called by the dial sig- 
nal output to the line L The controller 25 determines 
"Called Party Respond?" in step S220 or "On-Hook" 
in step S221 . If the response of the partner telephone 
set is detected, and the controller 25 determines to be 
55 YES in step S220, subtraction processing for the bal- 
ance in the prepaid card is performed in step S222. 
During speech communication, the controller 25 de- 
termines whether an on-hook operation is performed 
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or the speech communication is charged in steps 
3223 and S223. When the speecn communication 
continues to reach the timing of charge, the flow re- 
turns to step 3222 to perform the subtraction proc- 
essing for the baiance in the prepaid card. When the 5 
speech communication is ended and an on-hook op- 
eration is performed, the prepaid card is returned in 
step S225. If an on-hook operation is detected cue to 
non-response of the partner although the partner is 
called, the controller 25 determines to be YES in step io 
S221. !n this case, the card is returned in step 3225. 

As described above, to change the tariff for a 
large number of telephone sets, the center apparatus 
30 first transmits the time information to each tele- 
phone set to set the time, and at the same time, trans- 75 
mits the tariff data to be changed to each telephone 
set. Subsequently, the change time information for 
actual tariff change is transmitted to each teieohone 
set in advance. Since the change time information is 
transmitted to each telephone set in advance as de- 20 
scribed above, a disadvantage during the changing 
operation, in which charging in accordance with a new 
tariff system is performed in a given telephone while 
charging in accordance with the old tariff system is 
performed in another telephone set, is eliminated, 25 
and the tariff can be simultaneously changed for ail 
the telephone sets. 

In the above embodiment, the center apparatus 
30 individually transmits the time information, the tar- 
iff information, and the change time information to the 30 
telephone set 10. However, two or more pieces of in- 
formation may be transmitted by one call originating 
operation of the center apparatus 30. In addition, the 
revised tariff table is alternately set in the E-PROMs 
26A and 26B, and the E 2 PROMs 26A and 2SB storing 35 
the tariff tables to be referred to are changed at the 
time for change. However, the current and revised tar- 
iff tables may be permanently stored in the E : PROMs 
26A and 26B, respectively, and the contents of the E- 
2 PROM 26A may be replaced with those of the E- 40 
2 PROM 26B at the time for change, thereby consis- 
tently referring to the current tariff table stored in the 
E-PROM 26A. 

As has been described above, according to the 
present invention, when charging is performed during 45 
speech communication in a telephone set, a predeter- 
mined current or revised tariff table is selected on the 
basis of time information of the timepiece unit and 
change time information transmitted from the center 
apparatus and stored, thereby determining the tariff. so 
Therefore, the tariff can be simultaneously changed 
in a large number of telephone sets. 

Claims 

1 . A public telephone system characterized by com- 
prising: 

5 



a plurality of pubiic telephone sets (10) for 
performing a tariff processing as tariff payment 
processing for a soeech communication service 
in accordance with tariff data obtained on the ba- 
sis of a calling dial number; and 

a center apparatus (30) for transmitting 
time information, revised tariff information, and 
change time information to said pubiic telephone 
sets through a telephone line. 

each of said public telephone sets com- 
prising 

memory means (26A, 25B) for stor- 
ing a current tariff table used in the speech com- 
munication service and a revised tariff table con- 
stituted by tne tariff information from said center 
apparatus, 

first timepiece means (27) for set- 
ting the time information from said center apca- 
ratus to perform a time counting operation. 

a first data memory (25a) for stor- 
ing the change time information from said center 
apparatus, 

determining means (25b, S213) for 
determining whether a current time counted by 
said first timepiece means reaches change time 
stored in said first data memory at the time of a 
cail originating operation, and 

tariff processing means (25c, 
S214, S215. S222. S224) for referring to said cur- 
rent tariff table in said memory means to perform 
the tariff processing when the current time does 
not reach the change time and referring said re- 
vised tariff table in said memory means as the 
currenttariff table to perform the tariff processing 
when the current time reaches the change time 
on the basis of an output from said determining 
means. 

2. A system according to claim 1, wherein said 
memory means comprises first and second tariff 
table memories for selectively storing said cur- 
rent tariff table and said revised tariff table, said 
public telephone set further comprises a second 
data memory (25a) for storing correlation data 
between said current and revised tariff tables and 
said first and second tariff table memories, and 
said tariff processing means accesses one of 
said first and second tariff table memories as 
said current tariff table on the basis of the output 
from said determining means and the correlation 
data stored in said second data memory. 



3. A system according to claim 2. wherein said pub- 
lic :elephone set comprises tariff table setting 
55 means (25d, S106) for storing the tariff informa- 

tion from said center apparatus in one of said first 
and second tariff table memories, which is not ac- 
cessed as said current tariff table, on the basis of 
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the correlation data stored in said second data 
memory. 

4. A system according to claim 1, wherein said cen- 
ter apparatus inaividually designates said pubiic 5 
telephone set to perform a call originating opera- 
tion, and said public telephone set receives the 
time information, the revised tariff information, 

and the change time information in response to 

a call incoming from said center apparatus. 10 

5. A system according to claim 4, wherein said cen- 
ter apparatus individually transmits the time in- 
formation, the revised tariff information, and the 
change time information to said public telephone 15 
set in correspondence with the call originating op- 
eration, and said public telephone set selectively 
receives one of the time information, the revised 
tariff information, and the change time informa- 
tion responding to the cail incoming from said 20 
center apparatus. 

6. A system according to claim 1 « wherein said cen- 
ter apparatus comprises input means (34) for in- 
dividually inputting the time information, the re- 25 
vised tariff information, and the change time in- 
formation, storage means (36) for storing the re- 
vised tariff information and the change time infor- 
mation from said input means, and second time- 
piece means (38) for setting the time information 30 
from said input means to perform a time counting 
operation, and transmits the information stored in 

said storage means and information counted by 
said second timepiece means to said public tele- 
phone set 35 

7. A system according to claim 1 , wherein said cen- 
ter apparatus transmits the time information 
while correcting the current time with a time re- 
quired for transmission. 
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(54) Public telephone system 



(57) A public telephone system includes a plurality 
of public telephone sets and a center apparatus. Each 
public telephone set includes a memory for storing a cur- 
rent tariff table used in the speech communication serv- 
ice and a revised tariff table including the tariff informa- 
tion from the center apparatus, a first timepiece unit for 
setting the time information from the center apparatus 
to perform a time counting operation, a first data mem- 
ory for storing the change time information from the 
center apparatus, a determining unit for determining 



whether a current time counted by the first timepiece unit 
reaches a change time stored in the first data memory 
at a time of call originating, and a tariff processing unit 
for referring to the current tariff table in the memory to 
perform the tariff processing when the current time does 
not reach the change time and referring the revised tariff 
table in the memory as the current tariff table to perform 
the tariff processing when the current time reaches the 
change time on the basis of an output from the deter- 
mining unit. 
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